Abstract.New holographic recording materials based on photopolymerizable systems have contributed significantly to the recent growth of holographic applications. Previously, we reported that in photopolymerizable systems with a difunctional monomer, Ethylene Glycol DiMethAcrylate (EGDMA) improves the behaviour of the system and explains the role played by an eosin ester that has an oxo-oxime group in the production of amine initiator radicals. This comparative study was carried out i n our läboratory using differential scanning photocalorimetry and holography. The results of the new photosensitive recording materials for holography indicate that this system can be used for the formulation of very promising photopolymers thät have a better performance. The alm of this study was to change the crosslinking monomer in order to increase the energetic sensitivity and discover the rest of the behavior. The new photopolymerizable mixture contains PentaErythritol TriAcrylate (PETA) in a 1 : 1 ratio of volume and a 2-HydroxyEthylene MethAcrylate monomer (HEMA). A diffraction efficiency of 80% is achieved with an energetic sensitivity of 3 J/cm 2 at 514 nm, and the spatial resolution is up to 2000 lines/mm. PACS: 42.40; 81.20. Sh
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The optimization of all types of recording materials is connected to their application, and we can say that the Part of this paper was presented at the IS&T/SPIE Symposium in Electronic Imaging, Science and Technology (Holographic Materials), February 5-10, Sah Jose, CA, USA knowledge we have gained about their photochemical processing has progressed hand in hand with the knowledge about their optimization. One of the most important aspects of a holographic material is its energy sensitivity in the area of the spectrum in which the sensitizer used in its composition acts.
Photopolymers can be considered holographic materials because of their many attractive features and these materials have potential applications in high-density storage and optical data processing [1, 2] . Holographic photopolymers, basically, consist of one monomer or a mixture of monomers, and a photoinitiator. Acrylamide has been one of the most frequently used monomers due to the fact it can be polymerized. In addition, the sensitizers that have been developed make it possible to work in virtually all zones of the electromagnetic spectrum in which visible lasers exist. Previous studies have produced a new sensitizer that permits an increase in energy sensitivity [3] , in comparison with commercial dyes. However, the system of monomers used in previous experiments continues to have a low degree of sensitivity. In this study, we incorporate a new composition into the system of monomers in order to increase the photopolymerization speed by increasing energy sensitivity while at the same time maintaining other important properties of the holographic recording material such as its response to changes in spatial frequency and its diffraction efficiency.
The optimization process was carried out under the assumption that it is possible to increase the reaction speed by means of copolymerization processes in which a combination of bifunctional and trifunctional monomers which increase reaction speed, while maintaining diffraction efficiency, are used as a monomer system.
Experimental results
The experiments were carried out using a holographic setup in which two collimated beams were made to incident on the sample, in a symmetric geometry, the sample was placed between two 10 x 10 cm, sheets of glass with spacers that guaranteed a thickness of 45 _+ 5 pro. The wavelength used was 514 nm, from an Ar laser. In Table 1 we present the base composition of the system to which we have added a trifunctional component (PETA) in the same concentration as the EGDMA monomer to optimize the polymeric composition. The formation of the hologram can be observed according to the setup presented in Fig. 1 . In this method of detection of the diffracted light, a chopper is used in the object beam. When the chopper blocks the object beam, only the reference wave strikes the sample. Light of this wavelength is deflected in the direction of the object wave as the hologram grows and can be detected with a photodiode which is connected to a boxcar integrator; therefore, we measured the diffracted light only when the object beam was blocked so that the hologram would grow. In this way, the Bragg relation is automatically satisfied and changes in thickness do not influence measurements of diffraction efficiencies [4] .
The first step in optimization was to change the component called EGDMA for PETA and change the recording spatial frequency while keeping the storage intensity constant. Figure 2 shows the response of the diffraction efficiency as a function of the recording energy for compositions including EGDMA and PETA for different spatial frequencies. It shows that a small decrease in the diffraction efficiency when the spatial frequency is increased for compositions with PETA. As regards these results, we should remember that the trifunctional groups generated have a 3D molecular structure and increase the final polymer size. This makes a slight decrease in diffraction efficiency possible when the storage spatial frequency increases. However, as Fig. 2 shows, the energy needed to reach maximum diffraction efficiency is the same for different spatial frequencies for PETA but not for EGDMA, as the latter requires four times more energy at low spatial frequencies and seven times more at high spatial frequencies. The second optimization parameter is the intensity of the light beams during storage if we consider that these materials have clearly nonlinear behavior [5] . As we can see in Fig. 5 , the response of the PETA when analyzing the energy needed to reach maximum diffraction efficiency as a function of the intensity required to store the holographic grating is clearly linear. However, as Fig. 3 
